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DETAILED ACTION 
Drawings 

1. The drawings are objected to because Figure 10 has "extra" wording ("Artist: Please do not 
re-arrange this figure. Thanks")- Please delete this wording. Corrected drawing sheets in 
compliance with 37 CFR 1 . 121(d) are required in reply to the Office action to avoid 
abandonment of the application. Any amended replacement drawing sheet should include all 
of the figures appearing on the immediate prior version of the sheet, even if only one figure is 
being amended. The figure or figure number of an amended drawing should not be labeled as 
"amended." If a drawing figure is to be canceled, the appropriate figure must be removed 
from the replacement sheet, and where necessary, the remaining figures must be renumbered 
and appropriate changes made to the brief description of the several views of the drawings 
for consistency. Additional replacement sheets may be necessary to show the renumbering of 
the remaining figures. Each drawing sheet submitted after the filing date of an application 
must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" pursuant to 
37 CFR 1.121(d). If the changes are not accepted by the examiner, the applicant will be 
notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 
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Specification 

2. The disclosure is objected to because of the following informalities: see bullet(s) below. 
Appropriate correction is required. 

• Muhipie figures are labeled as "Prior Art." Please label the brief description of the 
drawings with explicit nomenclature stating that the figures are prior art. E.g., "Figure 1 
illustrates three coils, as used in a prior art three-phase motor." 

Claim Objections 

3. Claims 3, 8, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 31, and 32 are 
objected to because of the following informalities: see bullet(s) below. Appropriate 
correction is required. 

• Claim 3, 8, 11, and 12 recite, "need not be simultaneous." Either the PWM is or is not 
simultaneous. Please correct. 

• Claims 13, 14, 17, 18, recite, "N is greater than two." For clarification, does N need to be 
an integer or not? For examination purposes, the examiner interprets N to be an integer 
greater than two. 

• The preamble of claim 13 does not begin with "[a] method for controlling. . ." 

• Claim 14 recites, N is greater than two." This term is already defined in claim 13. 

• Claims 23 and 25 recites, "the only coordinate transformations undertaken are. . ." Is this 
supposed to mean that the only coordinate transformations undertaken by the control 
system? Please clarify. For examination purposes, the examiner has interpreted the 
claim language to mean that the control system only transforms coordinates by the two 
transformations listed. 
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• Claim 3 1 recites, "N lines of code." "N" is not defined. E.g., where N is an integer 
greater than zero. 

aaim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C, 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

4. Claims 27, 28, 3 1, and 32 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

• Claim 27 recites, "obtaining an expression for orthogonal components of the stator field, 
without computing said components" (emphasis added). It is unclear how the 
expressions are obtained without computing the components. Furthermore, claim 28 
states that the method computes "coordinates of the orthogonal components in a rotating 
coordinate system." 

• The examiner does not understand claim 3 1 as worded. The examiner understands the 
basic concept (a control program for a two-phase motor has fewer lines of code than 
would a control program for a three-phase motor); however, the way (b)(ii) is worded 
makes the claim difficult to comprehend. Please revise. 

• Claim 32 discloses a two-phase motor. Claim 31, from which claim 32 depends, 
discloses a three-phase motor. It is unclear what phase motor the applicant intends to 
claim. Please clarify. For examination purposes, the examiner has determined that claim 
3 1 requires a three-phase motor. 
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• With respect to claim 32, it is unclear how the two-phase motor is the means for 
converting power because the means for converting requires a way to store and operate 
code. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 

basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of apphcation for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

5. Claims 13-17, 19, 21, 23, and 25, are rejected under 35 U.S.C. 102(e) as being anticipated by 
Kuwano et al. (5,294,876). 

• .. With respect to claims 13 and 17, Kuwano et al. discloses a system with an electric motor 

having stator coils which produce a rotating field vector (Fig. 3, ail boxes control the 
electric motor, arid the motor is a stepping motor, which produces a rotating field vector; 
see also Figs. 1 and 2), and a method for controlling said system, and which is controlled 
by a control system implementing a field-oriented control (FOC), the method comprising: 
deriving data concerning behavior of the coils (Fig3, encoder output is based on the 
behavior of the coils); and based on the data, computing position of the stator field vector 
without translating from an N-phase reference frame of the stator to an orthogonal 
reference frame, where N is greater than two (Fig. 3, #22 does not calculate theta.sub.f 
using a transformation; see also col. 6, 11. 15-21). 
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• With respect to claims 14, 15, 16, and 19, the method further comprises: computing a 
demanded stator field vector in the rotating coordinate system (Fig. 3, #61 computes 
Valpha and Vbeta); and computing currents required to produce the demanded stator field 
vector without translating into an N-phase reference fi-ame, where N is greater than two 
(Fig. 3, currents idf and iqf are calculated based on a two-phase to two-phase 
transformation, which meets the limitations since N is three or greater). Note that 
typically, three phase systems transform fi'om three phase (N=3) to two phase. 

• Note that these claims recite the limitations negatively. Thus, as long as the system 
performs the transformation in another way where N is not greater than two, the claim 
limitations are met. 

• With respect to claim 21, the means comprise electronic circuitry (Fig. 3). 

• With respect to claims 23 and 25, Kuwano et al. discloses a system and method 
comprising: a motor comprising a two phase stator of the synchronous type (stepper 
motor is a synchronous motor); and a control system that implements a field-oriented 
control, wherein said control system only coordinate transforms from a stationary to a 
rotating system and fi"om the rotating system to the stationary system (Fig. 3, #62 
transforms from rotating to stationary and #61 transforms from stationary to rotating). 
Note that the examiner has defined the system as only item #s 61 and 62. 

6. Claims 27 and 28 are rejected under 35 U.S.C. 102(b) as being anticipated by Marcinkiev/icz 
(6,326,750). 

• With respect to claims 27 and 28, Marcinkiewicz discloses a method comprising: the 
method is conducted in a vehicle (col. 1, 1. 51) and maintains a synchronous electric 
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motor (col. 4, 11. 6-14; permanent magnet machine is a synchronous motor); generating 
currents in the motor coils to produce a rotating stator field vector (Fig. 22, #154 
generates currents to the motor windings); and obtaining an expression for orthogonal 
components of the stator field by transforming the rotating components (Fig. 22, #228 
obtains an expression because it must calculate the orthogonal components). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. Claims 1, 4, 6, 9, 1 1, 12, 18, 20, 22, 29, 33, and 35 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Kuwano et al. (5,294,876). 

• With respect to claims 1, 6, 1 1, and 12, Kuwano et al. discloses a system in a vehicle that 
is powered by an inverter (Fig. 3, #70), the system comprising: a two-phase electric 
motor having a synchronous stator and two stator phases (Fig. 3, #80 is a stepper motor, 
which is a synchronous motor); a field-oriented controller that controls voltages applied 
to the phases (Fig. 3, all boxes are interpreted as the controller and Valpha and Vbeta are 
the output voltages); and all phases are independently controllable (switches inside the 
inverter 70 can be independently controlled for each phase); and pulse-width modulation 
(PWM) is used to control the magnitude of current in each phases, where the PWM 
applied to one phase is synchronized with the PWM applied to the other phase (col. 5, 11. 
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56-61, since the claim says need not be), and voltage is available for each phase (Fig. 3, 
inverter 70 supplies to each phase). 

• Kuwano et al. does not explicitly disclose a battery that supplies the motor power and full 
battery voltage is available for apphcation across each phase of the motor. 

• With respect to these features the examiner take official notice. First, it is well known 
and would have been obvious to one having ordinary skill in the art at the time of the 
invention that the inverter of Kuwano et al. would be connected to a battery. 
Specifically, the motor would receive voltage from the battery via the switching elements 
in the inverter. Using a battery provides the advantage of allowing the system to be 
portable. Second, it would have been obvious to one having ordinary skill in the art at 
the time of the invention that based on how the switching elements in the inverter were 
controlled, the full battery vokage would be available across each phase. For example, if 
the motor was to be operated at full speed, the inverter unit would be controlled to output 
maximum voltage from the battery so that the motor would operate at its highest 
rotational speed. 

• Also note that the "vehicle" limitation in the preamble has not been given patentable 
weight in claim 1 because it has not been positively recited in this particular claim. 

• With respect to claims 4 and 9, if the battery voltage decreased, the duty cycle of the 
PWM is increased so as to not reduce the maximum current generated for each motor 
phase (col. 1,11.27-30). 

• With respect to claims 18 and 20, the method further comprises: computing a demanded 
stator field vector in the rotating coordinate system (Fig. 3, #61 computes Valpha and 
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Vbeta); and computing currents required to produce the demanded stator field vector 
without translating into an N-phase reference frame, where N is greater than two (Fig. 3, 
currents idf and iqf are calculated based on a two-phase to two-phase transformation, 
which meets the limitations since N is three or greater). Note that typically, three phase 
systems transform from three phase (N=3) to two phase. 

• Note that these claims recite the hmitations negatively. Thus, as long as the system 
performs the transformation in another way where N is not greater than two, the claim 
limitations are met. 

• With respect to claim 22, the means comprise electronic circuitry (Fig. 3). 

• With respect to claim 29, Kuwano et al. discloses a system comprising: a power supply 
delivering a vohage (Fig. 29, #70); a motor having phase coils in a synchronous-type 
stator (stepping motor is a synchronous motor); and a system providing field oriented 
control to the motor (Fig. 3, the transformations based on current and position represent 
the field-oriented control). Additionally, the general formula for power is P=V*I. Thus, 
since the system does not require the actual calculation or manipulation of the signals, 
this general principle is inherent to the system. 

• With respect to claims 33 and 35, Valpha and Vbeta are calculated using the vohages Vd 
and Vq (voltage magnitudes) and the rotor angle (theta.sub.f). 
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8. Claims 2, 3, 7, and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kuwano 
et al. as applied to claim 1 above. 

• With respect to claims 2, 3, 7, and 8, Kuwano et al. does not explicitly disclose the PWM 
applied to one phase is not simuhaneous to the PWM applied to the other phase. With 
respect to this feature, the examiner takes official notice. First, it is well known in the art 
and would have been obvious to one having ordinary skill in the art at the time of the 
invention that PWM controls the magnitude of current applied to the motor. Second, it is 
also well known in the art and would have been obvious to one having ordinary skill in 
the art at the time of the invention that the two phases could not be energized 
simultaneously because this would not produce sufficient torque to drive the motor. 
Thus, with one phase being energized at some period before the second phase, this means 
that they are not simultaneous. 

9. Claims 5, 10, 24, 26, and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kuwano et al as applied to claims 1, 6, 23, 25, and 29 above, and further in view of 
Furukawa (5,767,642). ' 

• Kuwano et al. does not disclose the stepper motor being implemented in a power steering 
system of a vehicle. 

• Furukawa discloses a stepper motor that is implemented in a power steering system of a 
vehicle (Fig. 1, #1 5). The motivation to use a power steering system v/ith the Kuvv'ano et 
al stepper motor and stepper motor control system is because of the high resolution, 
which allows for precise control of the power steering system. Therefore, it would have 
been obvious to one having ordinary skill in the art at the time of the invention to 
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implement the vehicle power steering system into the Kuwano et al. system, as taught by 
Furukawa. 

10. Claims 31 and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable over Miller et al. 

(5,159,542). 

• With respect to claims 3 1 and 32, Miller et al. discloses a system in a vehicle (col. 1, 11. 
44-46; vehicle suspension) comprising: a power source/power receiving pair (Fig. 1, 
#124 and #1 12); an electrical power source in the vehicle (Fig. 1, #124); a mechanical 
device to be powered (col. 1, 11. 44-46; vehicle suspension); a controller that implements 
field-oriented control (Fig. 1, #1 10); and a means for converting power from the source to 
the receiver (Fig. 1, either #112 converts power from #124 to #102 or #102 converts 
electrical power to mechanical power to drive the suspension). 

• Miller et al. does not disclose a DSP that implements a field oriented control and a 
computer program having N lines of code for a three-phase motor application .75N lines 
of code for a two-phase motor application. The examiner takes Official Notice with 
respect to this feature. It is well known and would have been obvious to one having 
ordinary skill in the art at the time of the invention that the circuitry disclosed by Miller 
et al. would be more efficiently implemented using a DSP and a computer having code. 
The motivation to use a DSP and a computer with code is because a DSP is faster than 
the same analog circuitry and a computer is advantageous because the code may be 
reprogrammed. Furthermore, it would have been obvious to one having ordinary skill in 
the art at the time of the invention that the amount of code for a three phase motor would 
be significantly greater than would the amount of code for controlling a two-phase motor. 
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For instance, a programmer would not have to take into account the additional code 
required to receive a third motor current signal, the output signals for the third phase of 
the motor, and the more complex transformations that must be done when transforming 
from two phase to three phase and vice versa. It would have been obvious to one having 
ordinary skill in the art that a reduction by 25% would be a reasonable estimate of the 
amount of code that would not have to be written for a two phase system. 

Allowable Subject Matter 
1 1 . Claims 34 and 36 are objected to as being dependent upon a rejected base claim, but would 

be allowable if rewritten in independent form including all of the limitations of the base 

claim and any intervening claims. 

• With respect to claims 34 and 36, the Prior Art does not disclose calculating a duty cycle 
as disclosed, with the limitations of claims 1 and 33. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Patrick Miller whose telephone number is 571-272-2070. The 
examiner can normally be reached on M-F, 8:30-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Martin can be reached on 571-272-2800 ext 41. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-93 18. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-306-343 1 . 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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Examiner 
Art Unit 2837 
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